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. WAS MEASURED BY THE GATES READING SURVEY. FOLLOWING STUDY OF
THE FROGRAM, 5 METHODS OF SUFFLEMENTATION WERE USED--(1) THE
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PROGRAM SUFFLEMENTATION 1S A SYSTEMATIC LIVE TEACHER
PRESENTATION. A DELAYED FOSTTEST REVEALED THE SAME TENDENCIES
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THE EFFECTIVENESS OF DIFFERENT FORMS OF SUPPLEMENTATION

AS ADJUNCTS TO PROGRAMED LEARNING

Background for Study

The theory basic to programed learning is that the material to be learned

is best presented in very small steps, prepared in a sequence which has intrinsic
merit to the content. The pupil learns through being reinforced by the program
at each step. The nature of reinforcement is the pupil’s knowledge that his
response is correct. Programed learning materials thus both provide stimuli and
reinforce the pupils’ responses. In this sense, programs teach.l The implication
of this theory is that the human teacher is extra baggage on the programed road

to learning. On the other hand, some studies and much practical experience
suggest that the teacher can provide at least secondary reinforcement to the
learner. This reinforcement which the teacher supplies may well be critical in
classroom applications of programed learning theory.

This study attempted to refine a discovery made by research financed by the
State Superintendent of Public Instruction and completed in 1962.2 In that
study, two sets of five classrooms of ninth-grade algebra students studied
mathematics set theory for 25 minutes each day. In each set, four of the classes

utilized the program, Modern Mathematics--Book 2.3 The fifth class was taught by

lAn example of the particular program used in this study is included in
Appendix 2.

2H. Hite and L. Wriggle, "The Amount and Nature of Teacher Help Necessary
for Optimum Achievement Through Use of Programed Learning Devices," Research
Report No. 05-01, State Superintendent of Public Instruction, Olympia,
Washington, 1962.

3Modern Mathematics--Book 2, Science Research Associates
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a teacher using lesson plans which paralleled the program. Each of the four
programed learning classes was taught by a teacher acting in a different teaching
role. The four experimental teaching conditions were:

a. The teacher merely monitored the programed learning session.

b. The teacher gave no help but completed the program himself.

c. The teacher answered individual students® questions during

the programed learning session.

d. The teacher supplemented the program, reviewing basic concepts.

In one set of five classes, no significant differences in student achieve-
ment were found. In the other set of five classes; one of the experimental
classes achieved at a level significantly higher than ony other class. In this
class students combined study of the program with supplementation by the teacher.
The fact that this type of teacher supplementation produced superior learning in
one set of experimental classes and not in the other led to further study of the
specific procedures used by the two teachers. In the procedure which was most
successful, the teacher reviewed by writing on the blackboard and orally summa-
rizing each concept presented in the program in the order in which it occurred.
In the other procedure, the teacher reviewed by means of answering students’®
questions, utilizing a discussion procedure. The research staff concluded

tentatively that it was the systematic nature of the teacher supplementation

which produced superior pupil achievement.

Basic Questions to_be Answered

The study re¢_.orted here replicated that phase of the experiment which
produced the significant result in the first study described above. In

addition, the ressarch staff designed experiments to analyze more precisely
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the nature of “systematic" supplementation. The specific questions to be
answered were:

a. Will the differences between systematic supplementation and

random supplementation, which were reported in the original
study, recur when these two methods of supplementation are
structured deliberately?

b. Will the same differences between systematic and random
supplementation occur when different teachers provide the
supplementation? (Or, is the difference in supplementation
a factor of the teacher®s personal characteristics rather
than a factor of method?)

c. Is any method which can be characterized as systematic supple-
mentation equally effective as an accompaniment to programed
learning? (It is possible that the specific method employed
by the teacher in the first experiment was the factor which
produced the high level of pupil achievement, and the fact
that the method was systematic was incidental.)

d. There are two elements involved in systematic supplementa-
tion--thoroughness and ssquence. Assuming that systematic
supplementation is superior to random supplementation, is
it the element of thoroughness (review of all concepts) or
the element of sequence (reviewing the concepts in the
order in which they are presented in the program) which is
critical to pupil achievement? Or must both elements of
systematic supplementation be present?

e, Is it necessary for a human teacher to provide the systematic
supplementation, or can this systematic supplementation be

supplied by the program itself, with equal results?
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Answers to these questions should provide teachers and school administrators
with additional information about ways programed learning materials can best be

utilized by teachers under practical classroom conditions.

Brief Description of the Experiment

Three sets of five sixth-grade classes constituted the subjects for this
experiment. Each set of five classes was taught by one teacher, especially
recruited and trained for this experiment. The cooperating schools were Moses
Lake, Quincy and a combination of Ephrata and Soap Lake.

The subject matter was based on the program, Words, A Programed Course in

Vocabulary Development, by Susan Meyer Markle, published by Science Research

Associates. The approximate amount of time for the experimental teaching period
was three weeks. All classes spent 25 minutes each day studying from the
programed textbook and writing answers to each frame in booklets prepared for
that purpose. Following this 25-minute period, each class received a 12-minute
supplementation. In each set of five experimental classes (each set taught by
a different teacher), there were the following experimental teaching conditions:

Class A--Systematic supplementaticn by lecture--The teacher each day wrote

on the chalkboard concepts presented in the program, and in the order presented
by the program. The teacher commented on these concepts in the 12 minutes
allowed for "supplementation." This supplementation was a review for some
students and for other students anticipated concepts they had not yet encountered
in the program. The teacher paced this supplementation so that all concepts were
covered in about the time required for the average student to complete the

program. (This was the method used in the original study. )
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Class B--Systematic supplementation through a structured recitation-~The

teacher conducted a recitation using prepared questions covering all the
concepts and in the order in which the concepts were presented by the program.

Class C-R--Systematic supplementation by covert response to the program

itself--At the end of the 25-minute programed learning period, students turned
in their answer booklets and reviewed tﬁé frames they completed that day. They
were instructed to make covert responses to each frame and to check their mental
responses with the correct answers provided in the program. This was considered
to be systematic supplementation, but without the direct instruction of a human

teacher.

Class X--Random supplementation through recitation--The teacher conducted

a recitation using prepared questions which covered all the concepts in the
program, but the questions were asked in an order which would scramble the
sequence followed in the programed text.

Class Y--Random supplementation through class discussion--After the

25-minute session on the program, the teacher invited pupils to raise questions.
The teacher discussed the concepits indicated by the questions. (This procedure
was used by one of the classes in the original study, and the comparison of this
class and Class A constitutes a replication of the significant experiment in

that earlier study.) It was assumed that pupil questions would not cover all

concepts, nor would the questions follow the order of sequence in the prograr.
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Results of the Experiments

Size of Class Groups

Students from four Columbia Basin School Districts participated in the
experiment. These four districts represented urban, rural farm, and rural
_nonfarm residences. The distribution of students participating in the experi-
ment may be examined in Table 1. Tt will be noted that Moses Lake contributed
more students than the other districts. This is in part due to the fact that

Moses Lake is a larger urban area with greater population.

In the Ephrata-Soap Lake column, the two small numbers represented by

Cells A and B represent Soap Lake classes. Soap Lake is a summer resort area

L A AL e

with relatively small and relatively stable permanent population. Subsequent

ol A Sy
W

analyses took into account both these small numbers and the relatively large

groups at Moses Lake.

The Matching Variable--Reading Ability

As in other field experiments conducted at public schools, many variables
were encountered which could not be controlled as adequately as in the labora-
tory. Statistical procedures were used to compensate for the more obvious
disadvantages of such a situation.

The research staff examined the program to be used and decided that its
content was primarily concerned with the structural analysis or words, vocabu-
lary, and comprehension. (From this conclusion an informal hypothesis was
derived.) The research staff hypothesized that the program content was highly
correlated with the reading ability of an individual. They concluded, there-
fore, that reading ability would serve as a matching variable for comparing

the fifteen classes who participated in the study.
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TABLE 1

NUMBER OF STUDENTS PARTICIPATING IN EXPERIMENT FOR
SCHOOL DISTRICT AND TYPES OF SUPPLEMENTATION

Method

of Total Moses Quincy Ephrata -
Supplementation Lake Soap Lake
Lecture - A 72 36 20 16
Structured
Recitation - B 7l g 21 19
Random
Recitation - X 74 29 23 22
Student :
Questions - Y 89 36 26 27
Covert
Review C-R 90 30 29 31

Total 399 165 119 115

[N
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The measurement of this variable was of prime concern to the research
staff. It was decided that a recognized standardized reading test would serve
this function. Consequently, the Gates Reading Survey Form M-l was selected.

The selection of this test was based on the following criteria:

a. No classes had taken this test during the school year in
which the experiment took place.

b. The test measured vocabulary and comprehension in such a
manner that the resulting raw scores could be combined to
yield a total score.

c. The test was available in quantity and at a cost that could
be borne by the project budget.

d. The test required no special skill to administer, score, or
interpret.

e. The test could be machine sccred by the Counseling Center
at Washington State University.

f. The test was recommended by specialists in reading at
Washington State University.

Table 2 indicates that the relation between final test scores and reading
test scores, as measured by Gates Reading Survey, was very high. The research
staff concluded that the reading scores derived from the Gates Survey could
serve as a criterion for equating the groups. The high correlation generates
a relatively high level of confidence in this procedure.

An anaiysis of the experimental groups on the matching variable, reading,
is summarized‘in Table 3. Here the mean scores for the experimental groups
are found. The groups present a pattern that is similar and consistent, but

there are differences in reading ability as measured by the Gates Survey.
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TABLE 2

CORRELATIONS OF GATES READING TESTS WITH FINAL TESTS FOR
SCHOOL DISTRICT AND TYPES OF SUPPLEMENTATION®

——

Method

of Total Moses Quincy Ephrata -
Supplementation Lake Soap Lake
Total , 73885 :
Lecture - A .'70555 74677 .73655 .62831
Structured 3
Recitation - B 79262 81531 83769 .70865 ;
Random é
Recitation - X .70334 .69705 .77802 614220 N
Student
Questions - Y .78955 .79909 .86057 75614
Covert
Review C-R 6824l +50256 .82368 71741

8pearson Product Moment Correlation Method

. R S e e m wT e mmaseepeam eaemees edee %o oo T o . . . s . .
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TABLE 3

MEANS ON GATES READING TEST FOR STUDENTS PARTICIPATING IN EXPERIMENT FOR
SCHOOL DISTRICT AND TYPES OF SUPPLEMENTATION

Method
of Total Moses Quincy Ephrata -

Supplementation Lake Soap Lake
Total 61.245 56.675 63.193 65.296
Lecture - A 58,208 57.083 61,050 57.188
Structured
Recitation - B 63.432 55,200 68,238 69.947
Random
Recitation - X 62.730 55.793 65,087 69.409
Student
Questions - Y 61.800 55,917 64,269 67 +259
Covert
Review C-R 60,111 59.666 584552 62,000

e o <y i e n o




R A g

-1l

The most notable difference is between the two groups in the Soap Lake
school. These mean scores were 57.188 and 69.947. The difference between the
two groups may have been associated with interest in music and ability to play
in the band. One class included thz band students; the other did not. This is
not to be taken as a suggestion that students in band are more intelligent.
There may have been, however, a high correlation between reading ability, as
measured by standardized reading tests, and the ability to read music and/or
play a musical instrument.

The Moses Lake schools appear, on the basis of group means, to have the
most uniform spread of reading ability. These scores and the total score for
Moses Lake are lcwer than the other areas. This may have been due to the fact
that the students participating in the study were located in areas of Moses Lake
which included a high proportion of lower socio-economic class families. The
data in Table 3 reveals important differences among the groups in reading
ability, and the research staff decided that statistical procedures would have
to be used to compensate for the contributions made by these differences in

reading to the final outcome of the experiment.

The Analysis of Variance

Of prime consideration to the research staff was the effects of teacher
supplementation to programed learning.

When the final data was gathered, the first questions to be answered
related to the effectiveness of different methods of supplementing programed
learning. For the first analysis of data, it was assumed that no differences
among the groups existed. In other words, it was assumed that the groups
were randomly assigned. The staff then asked:

Are the observed differences among the groups resulting from
the methods of supplementation? Are the differences related to
the experimental teacher and the area in which she teaches? Are

the differences due to the interaction of the method of supple-
mentation and the teacher?
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The answers to these questions were sought through an analysis of variance.
With this analysis, it was possible to examine the contributions being made to
the observed differences by the method, the teacher, and the interaction between
the method and the teacher.

The data from the analysis of variance is summarized in Table 4. This
comparison revealed that in one case in 100 would the observed differences in
method be due to chance. In 99 cases in 100, the observed differences are due
to some condition other than chance. An examination of the contribution being

made to the observed differences by the teacher and/or the area in which she

teaches indicates that these differences were not statistically significant.

Interaction between method and teacher/area approached the level of statistical
significance.

The staff concluded that the analysis of variance supports the general
contention that the method of supplementation is the factor contributing a
major portion of the observed differences. The staff also concluded that any
teacher who is involved in the complex learning environment must interact with
the method being used in order that the method become really functional. The
fact that this interaction was reduced to a minimum, as revealed by the analysis
of variance, gave the staff considerable confidence that experimental controls
had been successful in reducing to a minimum teacher personality as a variable.
Some interaction between method and teacher would be a reasonable expectation,
in the opinion of the research staff, as no interaction suggests a highly

mechanical *ype of presentation.

The Analysis of Covariance

Armed with some confidence that the research design had indeed produced
observable differences among methods of supplementation, the staff proceeded

with the analysis of covariance. The first step involved the examination of
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TABLE 4

Sas mw s Sarn P ool S o TR s S

ANALYSIS OF VARIANCE FINAL TEST ANALYZED BY METHOD VARIABLE,
TEACHER VARIABLE AND INTERACTION BEIWEEN METHOD

AND TEACHER VARIABLE?2

F Ratio F Ratio
Source Sum Observed Required Required
of of df Mean F for .05 Level | for .01 Level
Variation Squares Squares| Ratio | Significance | Significance
Method 3,481,754 2 |1,780.877] 9.882%F 3,02 L.66
Teacher 992,178 4 248,045 1 1.408 2.39 3. 36
Interaction|  2,745.155| 8 | 343,144} 1.,948P 1.96 2455
Individual {1,699,690.770] 384} 176.166

This Analysis developed from the short method recommended by Snedecor,

p. 386.

PThis difference approaches significance at the .05 level.

*significant at .05 level.

**gignificant at .0l level.
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a1l scores combined without regard to teacher or area taught. This approach
seemed justified by the variance analysis discussed earlier,

In any field situation, the control of many important variables is difficult
if not impossible. It, therefore, becomes necessary to use other methods to
overcome some of the disadvantages of this lack of control. In order to do this,
the experimental groups must be equated in such a way that observed differences
among them are not due to variables which may have a great deal of influence
over the results being sought. The present experimental design sought to reduce
important differences in groups by comparing their scores on reading tests and
using these scores as weights to equate the groups. Some groups would have their
final test scores reduced; other groups would find their final test scores
increased. The amount and distribution of the weights is determincd by the
results on the final test and the relative scores on the reading test--the
matching variable.

Final test résults are presented in Table 5. An examination of this infor-
mation reveals that great variation occurred among the groups in mean scores on
the final tests. The pattern that these differences showed was of interest, but
of far greater concern was the question of differences. It was of vital impor-
tance to know with what confidence we could state that differences between one
method and an ther were due to some factor other than chance fluctuation in
data. In addition, it was of vital concern that we know how much differences
in reading ability were contribufing to these differences in final test scores.

The solution to the last problem stated above was obtained through the
analysis of covariance., This statistical technique allows the researcher to

parcel out, among experimental groups, the influences of a known important

AN e S o 5

variable. Thus, it was possible to weigh these final test scores on the basis

of reading test scores., These new scores are said to be adjusted for differ-

ences in reading scorese.
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TABLE 5

MEANS ON FINAL TESTS FOR STUDENTS PARTICIPATING IN THE EXPERIMENT FOR

SCHOOL DISTRICT AND TYPES OF SUPPLEMENTATION

Method
of Total Moses Quincy Ephrata -
Supplementation Lake Soap Lake
Total 194.639 193.679 184,672 206.330
Lecture - A 193.542 203.417 195.550 168.813
Structured
Recitation - B 216.635 204,647 217.095 237.579
Random
Recitation - X 203.622 192.103 187.609 235.545
Student
Questions - Y 188,900 181.333 184,000 203.704
Covert
Review C-R 175.722 185.900 151.966 188.097

«
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The adjusted mean scores for the final test are presented in Table 6.
A comparison of Table 5 with Table 6 reveals the extent to which the analysis
of covariance added or subtracted in order to bring about an adjustment. These
adjusted scores can be compared with confidence that the differences between
any two are due, for the most part, to experimental variables and not to inter-

vening variables or characteristics residual in the experimentai groups.

Adijusted Differences Among Groups in All Three Schools

Using these adjusted mean scores, it is possible to examine differences
between one method of supplementation and another. Again the comparison is
made by determining the degree that an observed difference could have occurred
by something other than chance. Such an expression is referred to here as
level of statistical significance.

Table 7 summarizes the differences between the adjusted mean scores.
Reading acr-ss the top, one sees the methods of supplementation, and by reading
down any -..: of these columns, it is possible to find the amount that the method
differs from any other method. For example, method A (top row of the table)
differs from method B (column 1 under A) by -5.845. This should be interpreted
to mean that when method A for all groups is compared with method B for all
groups, the resulting differences (A-B) favors method B. Similarly when compar-
ing method X with method Y, a difference of 11.651 is found. This difference
favors method X.

Asterisks were used to interpret the statistical significance of differ-
ences. For example, the difference between method A and method Y is 16.501.

Tt is marked with one asterisk. The single asterisk indicates that in 95 cases
in 1060, this difference would have been the result of some factor other than
chance. This difference, then, is due to some real difference between methods,

not merely to chance fluctuation in data.
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TABLE 6

MEANS ON FINAL TEST ADJUSTED FOR DIFFERENCES IN READING LEVEL

AS MEASURED BY GATES READING TEST FOR SCHOOL DISTRICT

AND TYPES OF SUPPLEMENTATION

Method
of Total Moses Quincy Ephrata -
Supplementation Lake Soap Lake
Lecture - A 203.569 202.068 202,964 198.136
Structured
Recitation - B 209414 209.525 199.642 220.758
Random
Recitation -~ X 198.719 195.020 181.057 220,670
Student
Questions - Y 187.068 183.840 180,278 196.605
Covert
Review C-R 179.466 176.009 168.021 200,017
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TABLE 7

ANALYSIS OF COVARIANCE DIFFERENCES BETWEEN MEANS ON FINAL TEST
ADJUSTED FOR DIFFERENCES IN READING LEVEL
FOR TYPES OF SUPPLEMENTATION

D R T o PP RPSRNSIRPIPTSNIPRIPRBPSRRPERS S SRl Ll Bs B e ) .- - _,___”___Me!!&!»ﬁi!!!m-

A1, SCORES
Method Structured Random Student Covert
of Lecture Recitation - Recitation Questions Review

Supplementation A B X Y C-R
Lecture - A2 ———
Structured
Recitation - B  -5.845° —
Random
Recitation - X2 L,850 10.695 ———
Student " s
Questions - Y2  16.501 22,346 11.651 —
Covert "
Review C-R2 24.,103° 29.948"" 19.2537 7,602 —

k3

arhese Differences obtained by subtracting from lMeans across the top of
the table.

bDifference favors Type B.
*Significant at .05 level.

Rx
Significant at .0l level.
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Table 7 supports the conclusion of the earlier study by Wriggle and Hite.
Systematic and orderly supplementation to programed learning by means of a
teacher providing a lecture (A) was superior to a random method of supplementa-
tion which was characterized by a discussion of questions raised by students (Y).
Another systematic supplementation method which was characterized by a structured
recitation (B) was also superior to the random, or discussion, method of supple-
mentation (Y¥). The level of significance of the difference of method B over
method Y was greater than the level of significance for the difference of
method A over Y.

Even more significant differences appeared, however, when the covert
response method was compared to other methods. In this covert response method,
the pupils supplemented their programed learning by reviewing their work by
simply making mental responses to the same frames they had previously answered
by writing. This method was significantly inferior to both systematic supple-
mentation methods. The covert response method of supplementation was also
significantly less effective than the method which included only one element
of systematic supplementation. This was the method in which all concepts
presented by the program were covered in a structured recitation, but the
coricepts were deliberately presented in a different order from the order
followed in the program.

The research staff noted that except for the random, or discussion method,
there were significant differences among methods of supplementation which
utilized the teacher in an active role and the method in which the teacher was
not actively engaged (the covert response method). These differences indicated

that methods involving the teacher were superior.
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Thus, the research staff concludes that these observed differences indicate
that:
1) Systematic supplementation increases differences over random

supplementation when accompanied by participation between the

teacher and the students.
2) Systematic supplementation by the program itself is not as

satisfactory as the variation of supplementation which involves

R TR

participation and/or a restatement of concepts in different
words by the human teacher.

3) Presentation of the concepts in the same order as presented in
the program does not appear to produce differences that are
significant; therefore, orderly presentation is not as important ;

as interaction through participation.

4) Thorough, orderly, sequential, systematic supplementation is
superior to a situation in which students ask questions without
regard to thoroughness, order, or sequence even when interaction

through participation is present.

loses Lake
In order to provide an answer to one of the questions posed by the research
staff in the original proposal, the analysis of covariance was extended to
include separate analyses of each of the three separate experimental situations.
The pattern for ques Lake, shown in Table 8, tends to follow the pattern
for all scores. In this experiment, structured and orderly supplementation
(methods A and B) appears to be better with the human teacher than with the
program itself (method C-R). If interaction through participation is added,
a highly significant difference appears. Structured, orderly, and thorough

interaction through participation (B) is superior to mere interaction through
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TABLE 8

ANALYSIS OF COVARIANCE DIFFERENCES BETWEEN MEANS ON FINAL TEST
ADJUSTED FOR DIFFERENCES IN READING LEVEL
FOR TYPES OF SUPPLEMENTATION

MOSES LAKE
Method Structured " Randonm Student Covert
of Lecture Recitation Recitation Questions Review
Supplementation A B X Y C-R
Lecture - A% ———
Structured b
Recitation - B  .7.457 —
Random
Recitation - X2  7.048 14.505 —
: Student *
] Questions - Y2 18.228 25.685 11.180 —
? Covert a « -
] Review C-R 26.059 33.516 19.011 7.831 —
3 9These Differences obtained by subtracting from Means across the top of
3 the table.

bDifference favors B.
*Significant at .05 level.

3k
] N Significant at .01 level.
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participation which lacks the orientation given through pre-planning (Y). Again,
the difference between the structured lecture which lacks participation (A) and
the structured recitation which has participation (B) is not significant statis-

tically but favors participation.

Quincy

The efforts of the human teacher as an integral part of the orderly and
thorough presentation of concepts is underscored by Table 9. In this experiment,
the supplemental review furnished by the program alone (C-R) is clearly inferior
to that supplementation which is systematic (A) and equally inferior when
participation (B) is considered. The difference between completely systematic (4)
and completely random (Y) approaches a point at which statistical significance

is almost reached. This, too, supports the results reported for the analysis of

all scores.

Epnrata-Soap Lake

The data for this experiment, shown in Tzble 10, shows no differences that
reach the level of statistical significance. There are some inconsistent direc-

tions of these differences. The differences between Lecture and Structured

Recitation (A-B) favor B to a level that is almost significant. The difference

between Lecture and Random Recitation (A-X) favors X to a level that is almost

LA LY PO, S

: significant. These directions tend to support the overall findings that parti-
cipation is an important ingredient in supplementation to proganed learning.
However, when the data regarding supplementation by the program alone is
examined, it is found that the direction favors program review (C-R) over
Lecture (A), and program review (C-R) over Student Questions (1),
When these directions are compared with the findings of the other two

experiments and with the total scores, they suggest that the experimental ‘teacher
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TABLE 9

ANALYSIS OF COVARIANCE DIFFERENCES BEIWEEN MEANS ON FINAL TEST
ADJUSTED FOR DIFFERENCES IN READING LEVEL
FOR TYPES OF SUPPLEMENTATION

QUINCY
Method Structured Random Student Covert
of Lecture Recitation Recitation Questions Review

Supplementation A B X Y C-R
Lecture = A2 ———
Structured a
Recitation - B 3.322 —
Random a
Recitation - X 21.907 18.585 ——
Student b
Questions - Y&  22.686 19. 364 <779 —
Covert a ok o
Review C-R 34943 31.621 13.036 12.257 —

®These Differences obtained by subtracting from Means across the top of
the table.
bA.pproaches significance at .05 level.
¥
Significant at .05 level.

**Significant at .01 level.
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TABLE 10

ANALYSIS OF COVARIANCE DIFFERENCES BETWEEN MEANS ON FINAL TEST
ADJUSTED FOR DIFFERENCES IN READING LEVAL
FOR TYPES OF SUPPLEMENTATION
EPHRATA - SCAP LAKE

Method Structured Random Student Covert
of Lecture Recitation Reci.tation Questions Review
Supplementation A B £ Y C-R
Lecture - Aa ———
Structured 2 b
Recitation - B -22.622 ——
Random a o
Recitation = X -22.534% .088 ——
Student o o o
Questions - ¥ 1.531 24,153 24,065 ——
Covert d d
Review C-R% -1.881 20,741 20.653 -3.412 —

&Phese Differences obtained hy subtracting from Means across the top of
the table.

b -y »

Difference favors Be.

Crs pp "

Difference favors X.

dDifference fuvors C=R.

e . . e

Approaches significance at .05 level.
%

Significant at .05 level.

&
Significant at .01 level.

=
ARG LA ok rsh
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in this situation may have had difficulty with the Lecture method. Observation
in the classroom during the experiment tends to confirm that this may, indeed,
have been the case. The direction so heavily weighted in favor of Structured
Recitation (B) and the small difference between Structured Recitation and Random
Recitation (B-X) suggest that there may have been interaction between the teacher
and the methods to a significant degree.

This finding may partially explain the F ratio for the analysis of variance
in Table 4 which indicates that interaction between "method" and "teacher' is

approaching the level of statistical significance.

The Delaved Posttest

Approximately one month after the completion of the experimental teaching,
a delayed posttest was administered to the experimental classes. This 1.5t was
jdentical to the final test given at the end of the experimental teaching phase.
Table 11 contains the mean and standard deviation scores for all experi-
mental classes. A comparison of thess scores from Table 11, with the data
presented in Table 5, gives some indication as to the change in scores after
approximately a one month elapse of time.

The scores in Table 11 can be read as very rough retention scores. Caution
must be exercised in generalizing from them, however, since it is known that
some students continued to work in the program beyond the experimental period.
It is further known that some teachers worked with entire classes in the same
area as that covered by the program.

The general pattern appears to remain approximately the same. The compar-
ison of Means from Tables 5 and 1l reveals that the same approximated relation-
ships existed among groups after the delayed posttest as held after the final
test. The research staff interpreted this to mean that nothing which was found
as a result of the posttest would cause a reappraisal of the findings based on

the adjusted mean scores presented in Table 6.
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TABLE 11

Moses Ephrata -
Total Lake Quincy Soap Lake
X 180.770 176,316 179,230 188. 300
Total
X 173.820 181.258 181,105 153.937
Lecture
A G 65.873 70,179 69,1131 52,270
- %
Structured| X 206,103 192.000 219.400 214.833
Recitation
B ] 68.920 77.315 66,057 54,839
Randon X 181,375 158,500 182,318 209. 545
Recitation
X ol 62.778 55,551 66,082 58,825
Student X 180.115 174,917 171.200 195.885
Questions
Y 5 69.793 71,372 64,026 72.650
Covert X 165,96k 175.500 153,074 169.194
Review
C-R G 62.202 53,911 62,757 68.041

sk
Gain from Final Test.

\
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Two interesting scores were found in the data presented in Table 11l. The
Structured Recitation (B) experimental zlass from Quincy apparently made a
group gain. Their mean score on the final test was 217.095. When this group
was tested one month later, its mean score was 219.400, The Covert Review (C-R)
experimental class from Quincy also apparently made agroup gain. Their final
test mean score was 151.966, and their delayed posttest mean score was 153.074.

It is possible to offer several acceptable explanations for these occurrences.
First, some of these students continued work in the program beyond the experimen-
tal teaching phase. The subject matter of the curriculum conta2ined many aspects
which could have acted as reinforcing agents for the concepts presented by the
program. These groups were highly motivated and developed a “coaster" effect
which contained self-reinforcing elements in it.

As interesting as these explanations are, they do not explain why these two
particular classes posted gain scores. All of the factors mentioned were known
to be operating in at least some of the other experimental classes. The class-
room teachers in several of the experimental classes attempted to take advantage
of the experiment by continuing to work with the students in the same area as the
program. The experimental teachers did not appear to handle these classes in a
way that could account for this phenomena. The classruvom teachers do not appear
to have added, to their post-experimental teaching, factors different from those
added by several other classroom teachers.

An examination of the scores of these two groups from Tables 2 and 3 yields
interesting information. These two groups produced two of the three highest
correlations reported. The Structured Recitation (B) groups had one of the
highest mean scores on the Gates Reading Survey, and the Covert Review (C-R)

group had one of the lowest mean scores.
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The research staff can find nothing, beyond that which has already been
reported, to offer as an explanation of this observed phenomena. Table 11 data
suggests a rather high level of retention of the material taught by all methods.

; ? ’This further confounds attempts to interpret the two Quincy scores.

Conclusions

1) The human teacher is an important part of the learning environment
which supplements the program.
%"{i 2) There are specific things that the human teacher can do to add
* measurably to the learning that accompanies a program.
3) The supplementation to programed learning, which produces the
2 g; greatest amount of learning, appears to be that in which the
human teacher presents the concepts from the program.
e é 4) The order and manner of presentation of these concepts does not
A appear to be as important as that the teacher feel comfortable
with the particular technique used to supplement the program.
5) The more systematic presentation appears to increase learning.
6) Some interaction of teacher and student through overt participation

would appear to produce superior results.

Iimitations

These conclusions should be interpreted with the following limitations in
mind:
1) This study was with one specialized phase of the curriculum.
Generalizations to other subject areas should be accompanied with

cautione
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2) The experimental classes were composed of sixth grade stuc~nts.
Generalizations to other sixth grade students should be done
only after careful study of the sample used in this study.
Generalizations to other grade levels should be accompanied with
caution. The experimnental methods applied here may act as negative
reinforcers at higher levels.

3) Three special teachers were used. Generalizations to all teachers
should be accompanied with caution. The feacher must be prepared
to share the teaching rcle with the programe. The teacher needs to
know something of program theory and the learning theory upon which
it is baseds The teacher must be prepared to plan in detail and

state objectives clearly.
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THE EFFECTIVENESS OF DIFFFRENT FORMS OF SUPPLEMENTATION
AS ADJUNCTS TO PRCGRAMED LEARNING
(A Follow-up Study)

Abstract

The major question to be answered in the study was whether or not programed
learning could be supplemented effectively by the classroom teacher. Because a
program supplies the material to be learned, guides the learner step by step
through this information, and informs the learner as to the correctness of each
of his responses, some educators have questioned the traditional role of the
classroom teacher. What exactly can the teacher do to supplement a program to
increase student achievement in the subject matter "taught" by the program?

A study reported by Wriggle and Hite in 1962l concluded tentatively that
teachers might supplement programs and increase student achievement, providing
this supplementation was systematic. Systematic supplementétion'was character-
ized by covering all major concepts included within a program, and covering
these concepts in the same order presented by the program.

In this follow-up study, five different methods for supplementing the
program were devised and evaluated. Each method was applied at the conclusion
of a 25-mimute period, during which students wrote answers to frames in a
program. Each of the five methods of supplementation was conducted during a
12-minute period immediately following the student sessions with the programse
The five methods were:

Type A--éystematic supplementation to the preogram was provided by the

teacher who wrote concepts on the chalkboard and gave a brief explanatory

1Larry'W'riggle and Herbert Hite, The Amount and Nature of Teacher Help
Necessary for Optimum Achievement Through Use of Programed Learning Devices,
Research Report No. 05-01, State Superintendent of Fublic Instruction, Olympia,
Washington, 1962,
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lecture. This method was the specific technigue of supplementation found to be
effective in the earlier study.

Type B--Systematic supplementation was provided through a structured reci-
tation in which the teacher conducted a question and answer session over each
concept in the program and in the order presented by the program.

Type X--The teacher concducted a recitation similar to method described
above as Type B, except that the order in which concepts was covered was differ-
ent from the order in which the program presents the conceptse.

Type Y--This was 2 method of supplementation in which the teacher solicited
questions from the students and discussed those questions only. Not all concepts
could be covered through this method, and the order in which concepts were
covered was not the same order as presented in the program.

Type C-R--In this method, the students were asked to review the frames they
had completed that day by making mental responses to the questions to which they
had previously written responses. This method was systematic, but it eliminated
the human teacher as an active agent in this supplementation.

To reduce the effect of the teacher as a variable, three different teachers
were hired specifically for the project, and trained to conduct each of the five
types of supplementation. Each of the three teachers taught five experimental
classes using a different method of supplementation with each class. The three
groups were located in Moses Lake, Quincy, Ephrata-Soap Lake. The research
assumed that by comparing the results obtained by each of the three teachers,
it would be possible to generalize with greater confidence than if there had
been no attempt to control the teacher variable.

Sixth-grade students were the subjects for the experiment. The program
used was titled, "Words", by Susan M. Markle, and the subject matter of the

program was structure and analysis of words.
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Figure 5 shows the design of the experiment.

The 15 sixth-grade clasces first took a standardized reading test, and the
scores from this test were used to judge the equivalence of the different classes.
The students also were given a pretest over the subject matter to be covered by
the program. The classes did differ to a significant degree in reading ability.

Fach student was allowed to work at his own rate during the daily 25-mimute
practice period. When each student completed the program, he spent an additional
period in review and then took a final test over the material covered in the
program. Through an analysis of covariance, the final test scores of each of
the experimental classes were adjusted on the basis of the scores on the tests
of reading skills. Another test over the programed material was administered
after an interval of approximately one month to compare the classes on the
amount remembered from the program.

The results of the reading test used as a matching variable, the final
test results and the delayed posttest are shown in Figures 1, 2, 3, and 4.

Figure 6 shows the means, as adjusted in terms of reading skills, and disper-
sions of scores on each of the five experimental methods which were obtained

when the classes at all three school district centers were combined.

Results

1. The tentative conclusion from the study by Wriggle and Hite was
confirmed. Systematic supplementation (characterized by covering
all concepts of the program and in the same crder as presented by
the program) was superior to supplementation by more random
procedures. This result is shown by the differences among methods

A and B and method Y.
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Even more significant were the differences between the method which
included systematic supplementation without direct guidance by the
teacher, and certain of the other methods. The systematic methods
directed by the teacher, A and B, were significantly superior to

the covert-response method (C-R). The method of supplementation
conducted by the teacher which included only one of the two
characteristics of systematic éupplementation (method X) was also
superior to the covert-response method.

A comparison of the results in each of the three districts showed
some differences in the general patterns of results. This was
particularly true at Ephrata-Soap Lake. An analysis of variance

by the research staff compared the relative effects of the different
methods, the different teachers, and the interaction between teacher
and methods. This analysis showed that the method used was fhe
significant variable in accounting for differences among the groups.
Interaction between teacher and method, however, approached the
level of significance as a factor associated with differences in
group scores. Apparaently, the teacher's preference as to method

of supplementation was a factor.

A comparison of the pretests on the subject matter of the program,
and a portion of the final test which included the same test items,
showed that all classes learned a significant amount from the program,
regardless of the supplementation method which was used. Of the 15
classes, all but three more than doubled their scores on these test
items.

The results of the delayed posttest indicated that students have a
high degree of retention on this program. Results from the delayed

posttest showed the same tendencies as those on the final tests.
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Conclusion

Learning from programed devices tends to be increased to a significant
degree when the classroom teacher supplements the program with short reviews,
in sequence, of each concept presented by the program. Different methods which
atilize the principles of sequence and thoroughness appear to be equally
effective. Because the variable of method and the variable of the teacher
interact, the staff infers that the preferences of the individual teacher in
terms of method may be a significant factor in this supplementation.

The role of the human teacher appears to be critical to learning from
programs. Supplementation in which the teacher does not play an active role,
even if this supplementation meets the standards of thoroughness and orderliness,

is not nearly as effective as supplementation by the human teacher.
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Figure 2 Mean Scores on Gates Reading Survey, Adjusted Final Test
Moses Lake

~and Delayed Post-Test
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Related Questions

Student CGains

The experiment reported here was not designed to measure the gains students
mgde-from studying a program. The expeiriment was concerned with methods that
a classroom teacher could employ to supplement a programed instruction curriculum.

Information relative to student gains was gathered, hcwever, and this data
is discusszd in this appendix.

The research staff was quite aware of its responsibility to the students
when the design of the present experiment was developed. In selecting the
material to be presented and the techniques with which it was to be presented,
we were.continually aware of the moral and ethical obligation placed on us by
the invitation to conduct field research. Such research should not impede
student progress, nor should it interfere with learning essential to subject
matter.

Ir analyzing the data from the experiment, it occurred to the research
staff that one of the most significant questions which faces district school
boards, district superintendents, building principals, and classroom teachers
relates to the implication of field research in the classrcom. Does field
research in a public school classroom impede student progress or interfere
with learning?

The information presented in Tables 12 and 13 appears to give evidence
that supports a rather confident "no" to the question posed above. If we
assume that th» subject matter and the content of the program Words was a
worthy part of the public school curriculum, then it is possible to indicate

that all experimental classes learned a great deal in a relatively short time
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TABLE 12

MEANS AND STANDARD DEVIATIONS ON PRETEST BEFORE EXPERIMENT FOR
SCHOOL, DISTRICT AND TYPES OF SUPPLEMENTATION

g

Moses Ephrata -
Total Lake Quincy Soap Lake
X 32,048 30,201 32,881 33.826
Total
c 9.719 9.076 10.018 9,922
Lecture X | 32472 30.416 34.100 35.063
A g 9.177 9.050 8.747 9.476
Structured | X 33.959 30,454 35,667 38,158
Recitation
B 6 9.620 8.163 9.687 10,14k
Randon X 31.703 31.586 30,609 3,000
Recitation
X 5 8.051 7 o 524 10,347 5.879
Student X 32,157 29.139 35,077 33,370
Questions
Y 5 10.804 9.920 9.830 12.125
Covert X 30,315 29 .600 29.750 31.516
Response
C-R 6 10.224 10,647 10.416 9.855
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TABLE 13

MEANS AND STANDARD DEVIATIONS ON REPEAT OF PRETEL "
AFTER EXPERIMENT FOR SCHOOL DISTRICT AND
TYPES OF SUPPLEMENTATION

Moses Ephrata -
Total Lake Quincy Soap Lake
X 70.200 71.211 64,765 74,365
Total
G 28.2l41 28.829 284434 26,493
Lecture X 70,562 75,861 69.800 60.375
A G 28,146 29,1465 28.189 2l,079
Structured | X 79.365 75,000 80.142 86.316
Recitation
B o] 27,224 30.777 25,339 21.636
Random X 73.608 72.172 63.826 85.727
Recitation
X G 26,949 26 .61l 27.091 23.403
Student X 68,910 67 .69 654192 74,111
Questions
Y S 28,228 29.878 28,037 26,369
Covert X 60, 8L4 65,066 50,517 66,419
Review
C-R G 27.814 27.116 26,908 27.488
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from the experiment. An examination of Tables 12 and 13 reveals that in 12 of
the 15 experimental classes, the groups increased their mean scores by at least
1004 during the experiment. In some cases, the increase was greater. In the
remaining three, the increases were less spectacular but large, nevertheless.
No experimental class failed to increase its mean scores. An examination of the
individual student scores revealed that no student failed to post an increase in
score. Some students who obtained lower scores prior to the experiment made
spectacular gains. One student posted a pretest score of 8 points and a score
of 34 points after the experiment. Another student's score was 19 to 70.
A third increased from 11 points to 33 points. For these poorer students, such
gains may be more meaningful than similar increases for students who posted
higher pretest scores.
From the data gathered for the experiment, the research staff concludes,
with a rather high level of confidence, that:
1) Experimentation did not interfere with learning in the experimental
classes.
2) Experimentction did not impede student progress toward desirable
educational goals--in this case, better mastery of their own

language.

Teacher-Tine

The experiment reported here was not designed to explore the use of
teacher-time except through svppiementation. One significant aspect of this
experiment has not been discussed in the early parts of this report. This
question relates to the use of teacher-time released through the utilization
of programed instruction. The data presented in the experiment supports the

contention that the program alone will teach significant amounts of information.
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The Covert Review (C-R) experimental classes learned a great deal from the
program in all three experiments. These classes received no assistance from
the teacher.

The implications of this are varied and worthy of consideration. The
study points to the fact that students can learn without the aid of the human
teachers. The study also indicates that significant increases in learning can
be brought about by certain very specific activities on the part of the class-
room teacher. This still leaves some pertinent questions:

1) Should the teacher-time released in this manner be used to

supplement the program, thereby, increasing the learning already
occurring?

2) Should the gain in teacher-time be used to accomplish other
tasks of a desirable educatiénal nature?

3) Should the teacher-time gained by using a program be used to
accomplish routine clerical tasks associated with the day-to-day
operation of the school?

Such questions are not answered by this research. The research staff does
not feel qualified to answer these questions. Such questions are clearly
administrative and policy questions that will have to be decided by school
boards and district administrative personnel.

The research staff feels that this and other research gives these questions
a timeliness that cannot long be ignored. A consideration of these questions
should accompany the consideration of the addition of programed instruction to

the curriculum of any school system.
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CHAPTER ONE

Part A

Locate the foldout panel on the inside back cover of this book.

l. roots 1- Read the panel. It tells you what this chapter is about.
There are three kinds of parts in many words. They are
calied prefixes, suffixes, and Se

2. root 2. The panel says that a meaningful unit called a suffix is
put after a .

3. words 3. A part of a word can be as small as one letter. The letter
-5 at the end of a word often means "more than one."

The word that means "more than one" is WORD_.

b, after k., TVORD is a root. When you add -s you build a new word:
WORDS. Find the answer to this one on the panel: The part
-s must be a suffix, because it goes the root
WORD. (where?)

5 dog 5. You knew some parts of words long before you knew that
these parts had names.

s For instance, the word DCGS has two parts:
a) the root _ __ __3 and
b) the suffix __, which means "more than one."

be suffix 6. The part -s is familiar. You know that you add it to a
word to make the word plural.
THING means “one object"; THINGS means '"more than one
object." We put the -s after the root, so we call this -s
as ff x.

7. boxes ~7. After some words that end in certain letters; such as X or

CH, we use the suffix -ES instead of -3, This is not new to
vou. You said the words correctly long before you heard of
spelling rules. The word that means "more than one box" 1s
BOX .
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tax

The part -ES is familiar. You know that the word TAXES has
two parts:

the root __ __ _ , and
the suffix __ __, which means "more than one."

9.

two

9.

The parts we are talking about add meanings to words. They
are not the same as letters or syllables. The word DCGS
has four letters and is spoken in one syllable. But DCGS
has parts that have meanings: the root DCG and
(how many?)
the suffix -s.

10,

two

10.

The word BOXES happens to have the same number of syllables
as it has meaningful parts:
two syllables, BOX and -ES;
BOX and -ES.

meaningful parts,

1l.

meaning

11.

When we add the suffix -ES to a word, we add the meaning
“more than one." When we add the suffix -ES to the word
FOX, we add the m “more than one® to the meaning
of FOX.

12,

o

aning

[3

12.

When we subtract the suffix -s from a word, we subtract the
meaning "more than one."
CARS = more than one car. Subtract -s, and CAR$ = car.
When we subiract the suffix -s, we subtract the
"more than one."

ga

13.

The suffix -s adds the meaning "more than one," but the
letter s is not always a suffix. The word GAS ends with the
letter s. If you subtract the s {rom GAS, what do you have
lefi?

1,

is not

14.

The letter s is a suffix only if it adds the meaning ¥more
than one" to the word'’s meaning. Ve certainly cannot say

that the s in GAS adds the meaning “more than one” to GA.

So s /is, is not/ a suffix in the word GAS.

150

be

You can make small words from larger words, but you camnot
always guess the meaning of the larger word from the

smaller ones. The first twe letters of BED make the smaller
word __ __, which has nothing to do with the meaning of BED.
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doll

16.

The parts called prefixes, roots, and suffixes have mean-
ings that add up to the meaning of the whole word.

For instance: DCG + S means 'more than one dog."

A smaller word is spelled with the first four letters of
DOLLAR. It is the word __ .

MM yreEEY  PEvEEe

17.

do

17.

We use the same 26 letters tc spell all our words. It is
not surprising, therefore, tiat we can find a smaller word
in some longer words. Two letters in the word DOLL spell
a smaller word. The little word __ __ tells us nothing
about the meaning of DOLL.,

18,

no

18.

The smaller word spelled with the first four letters of
DOLLAR is DOLL. You know what DOLLAR and DOLL mean.
Does the smaller word DOLL tell you anything about the
meaning of the longer word DOLLAR? (yes or no)

19.

meaning

19.

A root is a part of a word that tells you a great deal
about the meaning of the whole word. The little word DO
does not tell youanything about the m of DOLL
because DO is not a root in the word DOLL,

20

root

20.

Only a part of a word that tells you a great deal about the
meaning of the whole word can be a root of that word.

Since the word DOLL tells you nothing about the meaning of
the word DOLLAR, it is not the r of the word DOLLAR.

21.

meaning

21,

We can divide the word TREES into the letters TRE and -ES.
This is a mistake, because TRE does not tell us anything
about the meaning of TREES. If we divide it correctly,
into TREE and -S, we will have two parts that tell us the
m of the whole word TREES.

22,

no

224

We can divide the word TEACHER into TEA and -CHER.
You know what TEACHER means and what TEA means.
Can TEA be the root of TEACHER? (yes or no)

230

meaning

230

If we divide TEACHER into TEACH and ~ER, we get parts that
we call the root and the suffix. TEACH is the root of
TEACHER because the meaning of TEACH tells you a great deal
about the g of TEACHER.
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PROGRAMED LE/RNING: A FOLLOW-UP STUDY
Final Test

Part I

A, 1. Where does a prefix go, and what does it do?

2.. Where does a suffix go, and what does it do?

B. IMnswer true or false (write T or F): on line next to number.

1. A word may have more than one suffix.

2. A word may have more than one prefix.

3. A word may have more than one root.

. A word with two parts may have no root.

5. A word with two parts may have no prefix.

6. A word with two parts may have no suffix.

. If a root changes in form, its definition changes.
8. If a word begins with the letters RE, the RE is always a prefix.

9. Look-alikes have the same definition.

70. The letters POS make the root of POSSIBLE.

|

|

i

|

C. Choose the best answer and put letter on line next to number:

1. The best definition of most prefixes would be a kind of word called a
a) noun
b) preposition
c) verb
d) adjective

2., 'The historical meaning of a word is

: a) its meaning in modern English

3 b) its meaning in history books

¢) its meaning in Latin

d) its meaning in its original language

Name School Class Number




A compound root is
a) a unit made up of two roots
- b) the root of a compound word
c) a root of two syllables in length
d) a root put between a prefix and a suffix

Look-alike prefixes have

a) the same meaning

b) the same spelling

' c) the same meaning and the same spelling

1 d) neither the same meaning nor the same spelling

5. The definition of the parts of RESPECT gives us
a) "ook up to"

‘ b) "feel awed by"

' c) "look back"

d) "think of"

6. The parts PON in OPPONENT and POSIT in DEPOSIT are
a) look-alikes

b) different roots with the same meaning

¢) different forms of the same root

d) different roots with different meanings

CRATTR AT R AT W Ry ey IR L bl

7. A composite is
a) a part of a whole
g b) a person who writes music
* ¢) a group of unlike things
d) money in the bank .

8. An imposition is

S / a) a place to be

"' b) an insider in the group

c) what a writer of music creates
d) an extra bother in your life

g 9. An emigrant is a

f a) person who left his country

b) fish traveling upstream

¢) newcomer to the group ,
d) bird going south

R " el

10. A detraction is

a) a TV show

b) an apology

¢) a nasty remark

d) an operation in arithmetic

|
g s A

Rl SAANER A

Name School Class Number

CIEERR T T A SETTRAT ST e T R L TR
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1l. A component is a
a) person on the other side
o~ b) hole in-a part
c) well-written tune
d) part of a whole

12. Migratory animals

a) sleep all winter

b) have only one offspring
c) travel a great deal
d) live by themselves

D. Tell what each of these parts means in theword given. Do not define the ,
other part of the word or the whole word. Example: UN. in UNKOWN means "not"

1. IN- in INDUCT means

2. POSIT in DEPOSIT means

3., DPEL in DISPEL means . .

L, RE- in RETRACT means

5, MIGR in MIGRATE means

6. CON~ in CONDUCT means

—_

7. TRACT in DISTRACT means

8. DE- in DEPOSE means 3

9. EX- in EXPECT means

10. SPECT in RESPECT means

11, DIS~- in DISMISS means

12. POS in DISPOSE means

13. SUB- in SUBDUE means

14, TERR in TERRESTRIAL means

15. PRO- in PROPEL means

Name School Class Number
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WORDS DO NOT WRITE in your
programed text.
Chapter One
Chapter One, Two
and Three 1, Se
2. .
DO NOT write in your
programed text.
3. word__.
% I,
f (vhere)
5 a) 5
b) suffix_
' 6. s ff =x.
? (your name) -
(your school) e box___ ___.

(tocay's date) 8
[ ] [ ]

suffix_ _ __ ,

(class number)

Page 3




DO NOT write in your
rogramed text.
Chapter One

9.
(how many?)
10.
| 11. m
1 12.
3
z 130 — ——
4. [is, is not/
(circle one)

15

16. , .

17. — ——

Qe NraOiS A L aial R LD S e e L R S 0 A M Ll A Sl 2 R £ SR S DA

e e e 4 A

DO NOT write in your
rogramed text,

Chapter One
18, - (yes or no?
9. wn________
20, r
21, n
22, _____ (yes or no)
23, g

2L, :

25,

260 o o e
27 .

Page 5
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E DO NOT write in your DO NOT write in your
% programed text. programed text.
% Chapter One Chapter One
?:
E 28, ot __ . . .
1 -
- I AL ..
3
29. .
“. 40,  [the same, different/
(how many?) (ecircle one) -
0., .
L"lo [}
s
31.
(where)
L2, rest
32. rest
33' S . L"Bo .
340 " o" | L"",o °
35' L,'So °
S
36. L)} 11}
| L6, e e e e e e e
v
i 37' °
’4’7. °
38. >
s Se
Page 6 Page 7
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